The cytoplasmic tails of claudins can influence tight junction barrier properties through effects on protein stability.
The tight junction seal formed between epithelial cells varies among tissues in both tightness and ionic charge selectivity. We recently demonstrated that the extracellular domains of the claudin family of proteins are determinants of both characteristics, but in that study other unidentified domains in the claudins clearly contributed to their physiological potency. To investigate the importance of the cytoplasmic carboxyl-terminal domains in determining the degree to which a claudin can influence barrier properties, we constructed chimeras by exchanging the tails of claudin-2 and -4 and expressing them in MDCK II cells. Although swapping these domains had little effect on claudin localization, we found that the tail of claudin-2 could stabilize claudin-4, with a concomitant increase in both protein level and physiologic influence. This difference in stability was not an artifact of their chimeric structure, since metabolic radio-labeling experiments revealed that the half-life of endogenous claudin-2 is more than three times longer than claudin-4 (>12 h and approximately 4 h respectively). Further, half-life was not affected by removing the carboxyl-terminal three amino acids, which form a PDZ-binding motif. The finding that cytoplasmic tails of claudins strongly influence stability reveals a potential mechanism by which cells can establish their tight junction protein composition and thus function.